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RESTRAINING SYSTEM AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of PCT International 
Application No. PCT/EP2005/005096, ?led on May 11, 
2005, Which claims priority under 35 USC §1 19 to German 
Application No. 10 2004 023 973.8, ?led May 14, 2004, the 
entire disclosures of Which are expressly incorporated by 
reference herein. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The invention relates to a restraining system and, in par 
ticular, to a restraining system for a motor vehicle including a 
restraining device, Which is activated in at least tWo stages, a 
sensor unit for sensing activation-relevant operating data, a 
control device for processing the activation-relevant operat 
ing data, and an ignition unit for driving the triggering units to 
activate the at least one restraining device. 

Such restraining systems (Which are knoWn, for example, 
as an air bag system or as a seat belt system With a seat belt 
tightener or the like) for the protection of the occupants of a 
motor vehicle in the event of an accident have already become 
in the interim a standard feature in many vehicles. Typically, 
acceleration sensors, Which are disposed in the vehicle, detect 
Whether an abrupt delay of the vehicle, Which is to be inter 
preted as a collision With an obstacle, has occurred. In the 
given case, an airbag in its folded state is ?lled, for example, 
With gas Within a feW fractions of a second by activating, or 
rather igniting, an ignition unit in order to intercept the body 
of an occupant and to avoid contact With harder parts of the 
vehicle. 

Improved systems are in a position to ?ll, step-by-step, the 
airbag as a function of the siZe of the person and/or the 
magnitude of the accident. In this Way, it is achieved that the 
airbag is in?ated in such a manner that it is adapted to the 
situation (a child or an adult and/ or a severe or mild accident) 
and that unnecessary milder injuries, caused by over?lling the 
airbag or ?lling the airbag too fast, are avoided. Such a system 
has already been described in the German patent document 
DE 101 02 646 A1. 

The present invention is based on the problem of providing 
a restraining system that is intended for a vehicle and that 
ensures an improved protection of the occupants. 

The invention solves this problem by providing an occu 
pant restraint system for a motor vehicle including a restrain 
ing device, Which is activated in at least tWo stages, a sensor 
unit for sensing activation-relevant operating data, a control 
device for processing the activation-relevant operating data, 
and an ignition unit for driving the triggering units to activate 
the at least one restraining device. At least tWo independently 
sWitched ignition units are provided such that if one ignition 
unit fails, the activation of the restraining device in at least one 
stage is guaranteed by the other ignition unit. The construc 
tion of the inventive restraining system, in Which at least tWo 
different ignition units are assigned to each restraining 
device, to be activated step-by-step, for activating its different 
stages, ensures that, When one ignition unit fails, the restrain 
ing device (or rather each restraining device) to be activated is 
activated at least partly in at least one single stage by at least 
one other ignition unit. 

In a preferred embodiment of the invention, each ignition 
unit exhibits a plurality of ignition end stages, Whereby the 
individual ignition end stages are assigned to each ignition 
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2 
unit of a number of different restraining devices (in particular, 
of the same typeieg, only airbags or only seat-belt sys 
tems). In an especially preferred embodiment, the invention 
relates to restraining systems in the form of airbag systems. 
As an alternative or in addition, hoWever, other restraining 
systems, such as a seat-belt system With a seat belt tightener, 
are also envisioned. 

Other objects, advantages and novel features of the present 
invention Will become apparent from the folloWing detailed 
description of the invention When considered in conjunction 
With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic block diagram of a restraining sys 
tem, according to the prior art; and 

FIG. 2 is a schematic block diagram of a restraining sys 
tem, according to the present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The invention is explained beloW With reference to one 
example of an airbag system. According to FIG. 1, a restrain 
ing system, according to the prior art, includes a plurality of 
airbags 2 With pyrotechnic triggering units 2a, 2b. One pos 
sible design of the triggering units 2a, 2b is described in the 
above cited German patent document DE 101 02 646 A1 
(having U.S. counterpart US 2002/0113421 Al, the speci? 
cation, of Which is incorporated by reference here in its 
entirety). The airbags 2 may be activated step-by-step, so that, 
for example, in a ?rst stage the airbag 2 is ?lled up to a de?ned 
?rst ?lling capacity (e.g., 50% or 70%) and in a second stage, 
Which may be activated independently of the ?rst stage, the 
airbag continues to be ?lled up to a de?ned second ?lling 
capacity (e.g., 50% or 30%). To this end, each airbag 2 has at 
least tWo triggering units 2a, 2b. Each airbag 2 is assigned an 
ignition unit 4, Which is constructed as anASIC (application 
speci?c integrated circuit), With a plurality of ignition end 
stages 4a, 4b. Therefore, the various triggering units 2a, 2b of 
an airbag 2 are driven and activated by the various ignition 
end stages 4a, 4b of a single ignition unit 4. Furthermore, 
there is a control device 6, Which processes the activation 
relevant vehicle, personal, and/or operating data and, if cer 
tain activation and/or triggering criteria are ful?lled, gener 
ates a corresponding triggering signal to the ignition units 4 
for activating the airbags 2. 
The draWback is that, if an (ignition unit 4) ASIC fails, no 

airbag 2, assigned to this ASIC (or rather this ignition unit 4), 
can be activated. 

FIG. 2 depicts a potential embodiment of the inventive 
restraint system. There are, for example, tWo restraining 
devices 2, Which are constructed as airbags, With assigned 
and/or integrated triggering units 2a, 2b. At least tWo different 
ignition units 4 are assigned to each airbag 2, so that, if an 
ASIC (or rather an ignition unit 4) fails, each airbag 2 can be 
activated at least Within the scope of one stage, and the prob 
ability of a total failure of an airbag 2 is signi?cantly mini 
miZed. In the illustrated embodiment, each of the tWo trigger 
ing units 2a; 2b of each airbag 2 is assigned exactly one 
ignition end stage 411 (?rst ignition unit), 411 (second ignition 
unit); 4b (?rst ignition unit), 4b (second ignition unit) of the 
various ignition units 4. Even a three-stage or multi-stage 
design of a restraint system is possible. According to the 
invention, each restraint device 2 is assigned at least tWo 
different ignition units 4. Even higher reliability is guaranteed 
When a different ignition unit 4 is assigned to each triggering 
unit 211, 2b, . . . 2n. 
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The ignition units 4 are driven in a conventional manner by 
Way of a control device 6 (e.g., an airbag control device)i 
Which evaluates the activation-relevant or rather the trigger 
ing-relevant vehicle data, personal data, and/ or operating data 
(called in general the operating data). Preferably, the trigger 
ing-relevant operating data are: the acceleration data (vehicle 
acceleration in such a manner that an accident may be indi 

cated?), belt lock data (is the safety belt on or not?), seat 
occupant detection data (seat occupied or not?), Weight detec 
tion of the vehicle occupants, or the like. The plethora of 
triggering-relevant data is sensed by a Widely extended sensor 
unit 8 in the vehicle and is fed to the control device 6 for 
further processing. 

All of the features, described here by means of an airbag 
system, may be applied, of course, just as Well to other 
restraint systems, such as the aforementioned safety belt sys 
tem With a safety belt tightener. 

The foregoing disclosure has been set forth merely to illus 
trate the invention and is not intended to be limiting. Since 
modi?cations of the disclosed embodiments incorporating 
the spirit and substance of the invention may occur to persons 
skilled in the art, the invention should be construed to include 
everything Within the scope of the appended claims and 
equivalents thereof. 

What is claimed is: 
1. A restraint system for a motor vehicle, comprising: 
at least tWo restraint devices each activatable in at least tWo 

stages; 
a control device for processing activation-relevant operat 

ing data of the vehicle; 
a sensor unit for sensing activation-relevant operating data 

and providing the activation-relevant operating data to 
the control device; and 

at least tWo independently sWitched ignition units coupled 
With the control device and to each of the at least tWo 
restraint devices, Wherein the at least tWo independently 
sWitched ignition units are operably con?gured such 
that, if one ignition units fails, activation of each of the at 
least tWo restraint devices in at least one stage is per 
formed by the other ignition unit, Wherein 

each of the at least tWo ignition units includes tWo ignition 
end stages, the tWo ignition end stages of each of the at 
least tWo ignition units being electrically con?gured 
such that one ignition end stage of each ignition unit is 
assigned to one of the at least tWo restrain devices, and 
another ignition end stage of each ignition unit is 
assigned to the other of the at least tWo restraint devices. 

2. The restraint system according to claim 1, Wherein the at 
least tWo restraint devices comprise airbags. 

3. The restraint system according to claim 1, Wherein at 
least tWo restraint devices in the form of airbags are provided, 
the at least tWo independently sWitched ignition units being 
each provided With at least tWo ignition end stages, Wherein 
the at least tWo independently sWitched ignition units are 
electrically coupled such that the at least tWo ignition end 
stages are assigned to one ignition unit of the various airbags. 
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4. The restraint system according to claim 1, Wherein the at 

least tWo restraint devices comprise seatbelts having a seat 
belt tightener. 

5. The restraint system according to claim 4, Wherein at 
least tWo restraint devices in the form of a seatbelt having a 
seatbelt ti ghtener are provided, the at least tWo independently 
sWitched ignition units each having at least tWo ignition end 
stages, Wherein the at least tWo independently sWitched igni 
tion units are electrically coupled together such that the at 
least tWo ignition end stages are assigned to one ignition unit 
of the various seatbelts having seatbelt tighteners. 

6. A motor vehicle restraint system, comprising: 
a tWo stage activated restraint device, each stage being 

activated by a respective triggering unit; 
?rst and second independently sWitched ignition units each 

connected to one of the triggering units, operably con 
?gured such that if the ?rst ignition unit fails, the second 
ignition unit activates at least one stage of the tWo stage 
restraint device; and 

a second tWo stage restraint device, 
Wherein each of the ?rst and second ignition units includes 

tWo ignition end stages, the tWo ignition end stages of 
the ?rst and second ignition units being electrically con 
?gured such that one ignition end stage of each ignition 
unit is assigned to the restraint device and another igni 
tion end stage of each ignition unit is assigned to the 
second restraint device. 

7. The restraint system according to claim 6, Wherein the 
tWo stage restraint device is an airbag. 

8. The restraint system according to claim 6, Wherein the 
tWo stage restraint device is a seatbelt having a seatbelt tight 
ener. 

9. A method of operating a vehicle restraint system having 
a pair of tWo stage restraint devices, the method comprising 
the acts of: 

sensing in a sensor unit activation-relevant operating data 
of the vehicle; 

upon receiving the activation-relevant operating data in a 
control device of the vehicle restraint system, providing 
an activation signal to activate a trigger unit of at least 
one stage of each of the pair of restraint devices via a ?rst 
ignition unit; 

upon failing to activate the trigger unit of the at least one 
stage of each of the pair of restraint devices, activating 
the trigger unit of the at least one stage thereof via a 
second independently sWitched ignition unit, and 

electrically con?guring tWo ignition end stages of each of 
the ?rst and second ignition units, such that one ignition 
end stage of each ignition unit is assigned to one of the 
pair of restraint devices, and another ignition end stage 
of each ignition unit is assigned to the other of the pair of 
restraint devices. 

10. The method according to claim 9, Wherein the restraint 
device is an airbag. 

11. The method according to claim 9, Wherein the restraint 
device is a seatbelt having a seatbelt tightener. 

* * * * * 


